apaf-1 -/-was due to a thickened ANR. Scale bar represents 50 µm
Supplementary Experimental Procedures

Injection of dye into brain ventricles
FastGreen (0.05%) (Sigma) was injected into the brain ventricles of fixed E10.5
embryos by means of a microinjector (IM300; Narishige, Tokyo, Japan) with a glass micropipette made from a microcapillary tube (GD-1; Narishige, Tokyo, Japan).
Immunostaining and TUNEL staining
Immunostaining was performed as described previously (Yamaguchi et al., 2011; Yoshida et al., 2010) 
Live imaging of anterior neuropore closure
Before the embryos were dissected, all media and dishes were pre-warmed to 37°C.
Three hundred microliters of 2% low-melting agarose was poured onto a No. 0 glass-bottom dish (thickness ~100 µm; Matsunami, Japan), and a hole for sinking embryos was made at least 1 h before filling the dish with OPTI-MEM containing 50% immediately centrifuged (IC) rat serum (Charles River Laboratories, Japan) and 0.1% Penicillin/Streptomycin. Pregnant mice were killed at 8.5 days post-coitum by cervical dislocation, and the uterus was removed and placed in OPTI-MEM (Invitrogen). Embryos in their yolk sac were removed from the uterus and transferred into OPTI-MEM containing 10% FBS. The yolk sac and amnion were then carefully removed, and the embryos were bisected around the first branchial arch. Dissected heads were sunk in the agarose holes and observed with an inverted confocal microscope (Leica TCS-SP5 equipped with a galvo stage and a resonant scanner for fast scanning). During imaging, the dishes were kept in a humidified cell culture incubator with a continuous supply of 5% CO2/air at 37°C
(Tokai Hit, Japan). EGFP was excited by an argon laser (20-40% power) with the resonant scanner (8000 Hz) (Leica), and EGFP emission was detected. The image (512 x 512 pixels) acquisition interval was 3-5 min, and the thickness of the z slices was 3.5-5.0 µm (total 50-100 slices per time point). Measurement of ANR thickness was performed as follows. Sections vertical for the anterior-posterior axis of the anterior neuropore were reconstructed using computer calculation. The section at the midpoint between the anterior and posterior end of the anterior neuropore was selected. The thickness of the neural ridge at 50 µm distance from the tip was measured using the Volocity software (PerkinElmer). The dataset was analyzed using Student's t-test after analysis of variance.
Whole-mount in situ hybridization
Embryos were fixed and processed according to standard protocols (Nonchev and Maconochie, 2000) . The following template cDNA plasmids were used for the synthesis of probes: Fgf8 (a gift from G. Martin), Spry2, Pea3, ERM (gifts from T.
Shimogori), Nkx2.1 (a gift from J. Rubenstein and S. Kimura). For analysis of Nkx2.1 expression, 50-µm-thick frozen sections were made after whole-mount staining. All the sections were collected and their images were taken under the same conditions (light power, exposure time, and gain). Eight-bit images were processed on ImageJ. The transition of intensity in the neuroepithelium along the ventral-dorsal axis was measured with the ImageJ tool "Plot Profile." The area of the neuroepithelium strongly expressing Nkx2.1 was identified as the region whose intensity was higher than 200, by which Nkx2.1-positive regions in control embryos were segmented with little noise from the non-neural region.
